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Abstract not available for JP 2005514790 (T) 
Abstract of correspondent: WO 03058699 (A1) 
A method for material processing utilizing a material 
processing system to perform a process. The 
method performs a process (510), measures a scan 
of data (520), and transforms the data scan (530) 
into a signature (540) including at least one spatial 
component. The scan of data (530) can include a 
process performance parameter such as an etch 
rate, an etch selectivity, a deposition rate, a film 
property, etc. The signature (540) can be stored 
(550), and compared with either a previously 
acquired signature or with an ideal signature (560). 
If at least one spatial component substantially 
deivates from the reference spatial component, then 
a process fault has potentially occurred. If the 
cumulative deviation of all spatial components or a 
select group of components substantially deviates 
from a reference set of spatial components, then a 
process fault has potentially occurred. 
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0 s (2) S^H^V-f-^/'h (fN/, ) (4, ilUt, ft/h<75^cS$**L, S&t*- 
9 7* \ yK&lf&&#'( y h *SU* icg^-TS (*£oT, ^T?)*'^ > h (4, 5>>K$} 

Wlx_<if, HI 6 -A 43 J: 0 s HO 7 - A) t4. Mi/^M UiStt*^M n > * > h (Wx. 

fi\ 0 6 .BMH17 .B) i: 4 o TIfilc ? tiS§ttCit J ^i^.f i: >i S a 
[0 0 2 9 ] 

2 , f 3 , . . . ) <DmffiK1$tf2>mt\i, l«2 5J:UI^JM^7^^A« 

tfittmtzfc&L, Hh$LQM^y#~-*y ^ (-r&fr^ f „ ✓ 2 - * , f N / * - i > 

f j) z 2 ) W«$SJ4, ^«2 5 i 19 _kK*S«k31'<"?* - *<&J33rW43Efl:£ J R!fe1-£o 
[ 0 0 3 0 ] 

tf]x_tf, tit RF^7-fcJ3»t*£'fk Mffi^tUitaifiDS £f4RF/~? 

7-fcii»t*ffiT) f4, y**-^^ ^#t4KfS8LTX^ift£S^£^;i& 

#14UM-r*f--^>^E*t, *<*>fB#*J83rt-*WI£jF-1---:£> 08-Bti:, fH-Pti 
^fl-^ov»r<D#14*^i"o (e]^^> [H9-Ati\ ^PH3>*-^^ h©#tti:|«t4 

) **i^*i<^5H-ov*T«>#14*?j*U H9.CtiU WvW-fcJtJiD 3 
[0 0 3 1 ] 

tio T#^cj" »t & t * s -e § , -^May^-^yy <7>#t£ H W 4 7* n ^ ^ —140 
^#*fffifii-4it7i s T^4o HlO-Atiu W7*D-fc^ffl^M*tt*^-r— ^ 

, HI O-Btit, *i|-47*n-t^ffl<75^IHI#t***-ro 7n -fcx<7)iSj-t£tit, 

[0 0 3 2] 

Mk.if, &mzM+Z>^y*yr&&<DX*vyfrh&htL2>&Wxy#-*> ^?>. 

3 > hfi)^l 3£*/MfcU lot, jSj-47 , n-t^*jt*£tt1"fc*, ^W=r> 
Ka3£#l4, H^Ste, -T^to*,, jijD4o<tO s «#fe31*ffa dt7& f #^t>tL* 

•fe X * ji * tb 1" jfc *6 K IS 3 *l & o 
[ 0 0 3 3] 

*mt*7F-to £OflWrtefc"7'n-fe;*/<5*-*MU flit WT^ (1) 7n-fcxE#K43 
»t**Sint, (2) 7n-fc^j£^^43ttS^i:> (3) (a'J-)A) ^fl|tf)^JI(: 
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£tt&±#?-£, (4) (a'J^A) <nMW<DtfAl£K&ifZijL'J?k, (5) CF< fl-JEt 
i>tf£±#?-£. (6) CF 4 frl£\zi3lizm4?b, (7) RF/<7-fcis»t*±*-fc> (8 
) KFKSlfzm'Jrt, (9) *«£]gK£it*±#i:, ( 1 0 ) 3fe*fiJgfcJ3»t4 
, (11) 1 2mm7*-*^'J>^««ii:, (12) (ii^tf) 1 6 mm "7 * — 'J 

> tf-V-tt < ) ? n mm "7 * — * x '.) > ^cnf^ ffl *r^'ti > = ±12^*1^ RfEffe^ -7n -^za'-; y 

ftfcJtfRltSftfcRF'^-li, RF|££f£3 0 (13 2) k . v 3 2 (0 2 

) i> 2iJSA/7- (13**1"*) S#ft (18**1*) ^^v^KSrffflLTl 
iii^-^nit^^o CF 4 fl-JBEtt, CF, **>cw-2i|gtL^ptS1--<< , 
9Eft ny h n- 9*«ffl LTg88g£ «t V* ~?T&£ kfr-?&2> 0 h'J^A) 
EEf±> JE*SW!igSr^tf*«^^«#&->^-rA 2 6 LTiife* «t 0**-^1-*i 

*«T|S 0 tfz. ^«figf{i, SJKKtS^^xA 2 7 Z$tmLX*-?-tZZktf-CZ2> 

o 

[0 0 3 4 ] 
[0 0 3 5 ] 

9 5 5±-er r -^«rT r v^;i'-ClB^J:a"teiW-r*Cl t* s -e^. B»K vWJ^xx (W 
ftvh'J^^tUX, E, T^£fE«£1-*7^ v h 'J ? *£i£i*1-*#^fE0)±K^ 

ast (1) , (2) , (3) <r>m~ i g.m+z>'<&-e&z>-bK *jc*-?<njcw? 

ti^-*#IB*1* t^ia-f *<>(7)fc1-i) K&*t&#^!H±, IMOTfl&fcT'n-fc;*^;* - 
*fci3tt*tt**>a*lfe (mi i©Ht*tt*yiJ) fc*h£U v m; **xfcj3tt*«-frli 

> tSE^Ma^*'-*"/ Mc#lS-f& 0 *?>X-^ Ell 1 fcU»t* t*- *j^fc*a*2:T h 
Hfcv h 'J Xfi. 16X1 2<7)tfc «fc »> — <£fl9KlimX n<^^*^Tl-*o i<Of 

v h *) ? xmKi$m-rzr- * a, ^m(OT-^<om^ns^^^xjEmit-n>^k^-c 

, $H3^f-^> h<7)X^^ h/i'i|fteH#^-1-**SJ B £**SS1-i*&*Bt"ffe-r*. 
[0 0 3 6] 

*fc5£1-*/tfc* vMJnxit #M##r*>fHo Tte^m?' 
9 ^^-7 h »; ^^E, v i z(7)-7 h'J^^iffi (TP T ) KJ: ») v MJ * X X £$E#t1-& 

[&n __ 

X=TP T +E, (1) 


[ 0 0 3 7 ] 

^«t», Ti±. X^$t.k, Pkit, X&$L<D&m*7jk-tX?T<7) (mXp) 7h'Jn-C4 
Pli. ^OSE«[^l^#S:*1-HfflfO (nXp, itf)it^p< n) 7pjntU. 
[0 0 3 8 ] 

-ittDiii:, affirm hn^Pli, X?>*^*v > >J **<7>@;f ^ h ^fc^x.*^* 
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[&2] 

S = X r X. (2) 
[0 0 3 9 ] 

[t3] 


S=UAU , (3) 
[0 0 4 0 ] 

(p = nCD^v r y ^X|:ov>TI±, -jg&v h 'j ^st (1) js (3) 

[&4] 

P = *J (4) 
[0 0 4 1 ] 

[&5J 

f T f = A. (5) 
[ 0 0 4 2 ] 

HS(i, 7*- *rte>*/N&ffc£*-*-o 5e^*^ «t > ^Tcogj^r-iiSfiit^i-^^-c, ^2<7)« 

o^[6]^7 : -^^ni3tt^^2<7)ft^:^^l'M)S1-So -*£fttl-> c©i^4)!¥#f^*^ 
•r-^^«t#-1--<<^c7)3~4«<7)^H^iS^StftL, d?>ft**>*M^ M^Efi^ 

^ m^*&£?*i& **a;tte-5t ^ (i) wiivHjn 

[0 0 4 3] 

P C A^x'J >^^»JC£:-r4HJ9t<7)V7 h Vx.T<n—Mk LTIi, SIMCA-P 8 
. 0*^f^*L4o I44ffffli:o^Tli, a-f ■v^aTfl' (SIMCA-P 8. 
0<7)JL-^f- • ?/-f K : Zmty*- *m%i<r>mW& 0 -3-^ J* 'J^^AB, M-v 3 >8. 
0, 1999^9^ (User Guide to SIMCA-P 8.0: A new standard in multivariate da 
ta analysis, Umetrics AB, Version 8.0, September 1999) ) 0 d <D v ~ a. T )V<D F*I§ 
it, 19 iii:Hi*&i n* 0 Mx-i£, HI 1 1 ©f- * t S IMCA-P 8 

. O&titm-t&b. X 3>MV r^XKj3ft&#^&£>Mil 
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^T©¥^tlR 2 X (cum. ) *>jRtf-£, tJrJW**J^ 3 o<7)±^ =r > * > h C^^ 

T«iiB3*tfc±3?3 y#-*y y \z&^xi*m-rz>z.tWxhz>XK&\li>&mtt.<o1®M 
[0 0 4 4] 

H i 3 -ah, mi \<r>r-9m<r>^%<r> t (i). t (2) ^MKfcjt*#£M3>' 
*-^yM:o^T?)^3 7^to ifcH 1 3 -B(±> 0 1 1 c^-r-^^JO^-^^p ( 
1) , p (2) £Wfcj3»**#*ftfcwT^fttf*5is-r. t (1) -t (2) £Mfc*s 
»t*Bll 3 -AOx- ?fi> -jr*- ?+<L^£^#tkO$]5££;iCTT r ~ *<*>&tt*^*- 
j 0 [a*. 3 h l 3a i 0 s 2 »i, *-r 'J >^T2 ( 5 %) tSPqcoyj-fflKlft 

S£iiSU 3 fete n > h 3 i3 «t fc^Jfc^i-C** tta^LT^*,, 13 

1 3 .Bfrhlt, QM^ty#-*y h<V*£ ?^a«^o^c*s*ftiJft|prtgj3:7'tJ-t^yN*9 

JV^SJ&^a&K 7*n-b*ffi<7)iji£/K RF/>'7-<7)M^. ^J:ff2 0mm7*-*^'J >7 
[0 0 4 5] 

?t>i:, 014.AIJ, 01 lOf-^Wcl^t (1) . t (3) ^Mfc*3»t*# 
SW3>ji{-^ h Hov>TOXn7^L, Hi 4 -Bi±, El 1 1 <DT- ?ffl<vm&<7) 
p ( 1 ) > p (3) &MK&HZ>&&®iKWC<Dfkffi**k-ro m 1 4 .A£«fctf~H 1 4 . 

[0 0 4 6 ] 

H 1 1 Of- LT> HI 5 nggifoS ttfc£M»#f *fiJfflT*il*, 81 6 - A 

HI 6 .A«|t, 06 .Ai5J:Z/6 .B^^-f K-X7'f >) #14^S>, 016 -Bli, 
) #'I4£^U HI 6-Ct±> -Jt. tfclEfflO #1ft* s tB0SS*Lfc#14^?> 

^*?^^^<7)^^j-ov^t<7)#i4^^-i-o hi 6 .c<o^K^>^x<omm^m-t 

7^-?i:oi>T«f-n^ty^H^-tt©ailt HI 7 Kj3^-C£B±iflaj£ 
Sti^rf- ^O**^ ^KWLTjtl££*i^ ^3*LSo Hi 7K£v>T> 'I* Ji, 

-jE&±o£Mg (W&tf* 5%~0. 5%) K X oTW? ft&o 
[0 0 4 7 ] 

uy#-*> y t<DMV>M&*&fc+&tz»b<D&m*mtif<0&1&li. %&ftW (d e s i 
gn of experiment IDOE) i^^CiD^jtt*:^^*. 
DOE^ffili, St H K&M L MS K JS&I X& i> 0 
[0 0 4 8] 

hi 8 .A\z<D\,>xmw-t2>t, ^m^-^mmm^^fzmnm-y^-f 
htLTfeiisn, h+> $m«k«->*f a i*i-eff =bit* ^n-ir^ KM&t 2>mm^mtt 

. Wx_tf, H 1 ~H5 fcSEfc3*i* b<D<Di *><D 1 Wftftfcsa^^-r A Srftffl LT 

Mdjait*, laStiiiH^n-fexttiA-^^-^ (PPP) (i"£;b^ 
7 5 3 OXit, 7,s<>7 Z.<DT- 9 **c*?y*& : &-f&o ^5 4 0t 
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fete'* 1 ? *-?<D-7u-tXft®.*mW-r&Z. tKX »9*ff Ztl&o 5 
OT-fi, h «; 9*fo<ont Lt, f-^vh'J^^rtii^-b^tt* 

SB**-*"* i -fee 
[0 0 4 9 ] 

6 0 -eti, iiiUc^^JOTf^yn-t^^N^^ - 9 fc^M"*"^ o ^i:o 
v>r^jE*«ffib*L* 0 WilklVXf A*?f.i:#fd(tS^J6, 7r^5 1 0-5 

<DT-9X**t >#«0je£ ft, iijD<O^C0^W3 > iliD^T*'- ? X 3r ^ > 

<b 3 ft, M^gc^M 3 > * > h *fl»x. * i&flno:/ n -fc *#14£-£tr 

[0 0 5 0] 

Xf7y5 7 0 -Cll T-9-? h V 9 XKmfrtt\fhfltcT f -9tt, fflW*Itfc%: "/n -k 

3>#-*>h##f (PCA) ^fti® (DOE) 
[0 0 5 1 ] 

ret*, 01 8 -B t, tMvXfAHiDlt2>yD-(:X$-fM 

£<7>7n4:*K:ov>T*fifc#;L&ft&2£iM$te*#4 :H s fli, 

WttZo 2 0 , 6 3 0 , ^^^'6 4 Otli, zTu -kx&tfes*? * - 9 Kttfo-t 

&T-9<7>X*V>tffflfc2in 2 , ^(DT^-^X^r^Xi, £ftO^R! 

h£?fcj&-r^<, Mi^MrtM&Sft Ur y :/ 6 3 0 ), 

y*D-tX#14^fi|g?.$ftS Ur^6 4 0) o ^«IXf 7^6 4 0 T*fi, 7*n 
-fc7>#'|4<^^:ig'fk75 s ^:?!jL^^i:^75^^-r^< , :/u ^x#te#fHffi$ ft&o 

S^bFfifcSLfci t Sr^-TSi-gN £M»*rWU Xt7^6 5 0 t?I±£M3 ft1"\ *m 
«yg->*T-AfcJ3it*> ^n^t^-o^T^S^^'ft^, XT^e 6 o-e#<btL^>o ^co 
SIE^f7 7'6 4 0**, iat^Siti Sit * j^-f ®£\ ^$IjJftf*«ItSi 
Eli 8.At!Bi(?)-i(?)xf7 7'^ff^Tti-fc^-eiSo 

[0 0 5 2] 

z.tzfxnjjfei 0 0 co^tief ltv^ 0 1 0 -eti, yn-t^tttt, flajfp 

Brffii^nt^;^^-^ t<7>ffl<^[fg#75 J $:5££ ft& 0 £«>IW«»dU fl)x.»f, f-*** 
, rfcfc^±ifcL;t£&JWSW«)$ £^ft>5* (*>&*?*>, PCA, DOEit) 

?>&5ert 5 f?:bti£ 0 LTfi, flJx.tf, 7n -bx14fg/N*9 * - 9<r>%3— 

n:t^fU 0 i©J:H#^ v"n -bx#1'4tc£>tt&^& < t ^ 1 

^«*B*ft/MfcU *Si/>lilf#f4 (018-B) jj>t>w/n-b*#t§i (HI 
1 8. A) <nnMm.^h%^^tz^%\z.^^X(T>m^WX\Y^^tzt>, Siyn-tx 

«M-r z>^t ktcz> 0 zsc0l<d>&%&%^ kmx-htizm&, -? n t^ssis xz/ 

^ ft ^H-^ ^7 7^7 4 0^, < t & 1 ^nMWBrffetffu-tz.;*?* 

~9<D^.$t.*&MLXmm-7v J tX*3c&-f2>o Xf77 J 7 5 0 ?l±, a&#i£&iKT 3 
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[0 0 5 3 ] 

*M3&nv>%ik0>&MK <fc z>xm±ta 1 8. dkx^^»*Ho mtttms o o wtxr- ? 

7°8 1 0 1*^470-^^ FT^S^io ^T^je? *i£7n-tr*#<|$ (13 1 8 . 
A) (HI 8. B) fcJfcttSJU f LTi^fttli, iH£S tlfc^n -tr*# 

2 Oth U htz ^0%, ZLX* yb-y|Uf 7^8 3 OT^^V-^JC 
&iim$& (n-*;i/^>'j*- hwir^fcTt) o 
[0 0 5 4 ] 

& 0 ^v-^^atottflsffls*.** i o %<D*>-ffr%Mm**'<u- 

9 cyo^^AJtlSm^t L*t£</>) o @ 1 ^v>LEl5<7?n > h n- 7 5 5 12 gift 
19 Eft (I C) «i£X»>f I^i^l/-^^U/^t<l±I^ 

[0 0 5 5 ] 

®<0&mfcWit UT, flffIE^^#14*lltx.*1Sf|B^M=i^^-^> h^SSM^ Iff SB 
[0 0 5 6 ] 

X-f 2 0-Cf^i")tHt^^!5^?^tMt4, ftS&SeJ&'Sftfcat, AS* 

5eJ& s , 7f 97*8 4 o-eyn^x^tt^^N^'^^tii^o (Etcgfca^s-c* 

i7'D-b7A t 7^-^^il^iiLt^?ti.4o X777'8 8 0T% ^n-t^fifcl-TSft 

D-tXliil8. A<0?|fflJC^t9. *tT$*L#* 0 
[ 0 0 5 7 ] 

[0 0 5 8 ] 

ft 13 LTV^o 
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[ 0 m<7>wm% mm] 

[0 0 5 9 ] 

[Ell] *5kW<Vtti Lv^MICii^WayXrA^t,, 

m 2 ] *&wv>mv%nwt!&\- «t %> *mM->* t a *^-r 0 

[ II 3 ] *3&W V>%1 fl5**»3i K J: * ttWtlkm. yX7-A^^t„ 
[ B 4 ] <om <D *ifc BWll' J: * *m«k3 -> * x A * ^i- 0 

[0 5] *&w<o2bKM<D%mMmK*zttn^i'x-T&z*-ro 

[06. A] ^l^)X';f->7M7'n7 7^;K0f-^/;^t>^to 

[06. B] 0 6 -A^f - 97,**? >^ov^T<7)2^M 3 * > b<D7,^<7 b 

"To 

[07. A] i2<?)i?f>^M7'n7r^;K?)r-^7; + + >^to 

[07. B] 0 7 -A *X3r-Y > tc^TW^H 3 > h c^X^y" I- 

"To 

[08. A] 7"V*XKt)iZtell&mtofrh&*.LfzQM3>#-*> hWX'*? Y fr<D 

[08. B] 0 8 .Af>f - ^tov>t^S4ot7^^ h JUSr^-fo 

[09. A] Wv*7-K#»t**^*&ft£Lrt:£PI a h<7>*^ h*OJfc«! 

[0 9. B] 0 9 .AWf- ^Hov>TcoM*ort:X^^ h ;W£^i-„ 
[09. C] RFy?7-U43Jt4±#»--3V»T^4ofc^^^ h^£^-fo 

j0io. a] yf&~?£^y^y y&&\z^\i*x<»Qm^>#-*y y<o*^7 v ^m* 

[010. B] fi-4x-/f>^S Wt^HnV'-K-^v hw^^^ h^W*^ 
■To 

[01 2] 3o<oM=i>*'-*> hUo^Tw^tRo^tftW-raiRaT^RwIftW- 
[0 13. A] Hll©f-^Wi s *4»^t (l), t (2) £Mfci3»t**^W3 
[0 13. B] 0 1 1 <Dr~?Mfr&i>m&<Vp (1) „ p (2) £Wfc*3»t*#as*0 
[0 14. A] @1 107*-^W*iS^t (1). t (3) ^M^ItJ^W^ 

[014. b] 01 i <vr-?m&$>&m&<Dp d) , p (3) £rafc£»t&#^*?> 

[0 15] 01 3- A. 13-BfcJ:O f 14.Ax 14 . B £gv*T]t{lt3 7*- * £*£gt 

[0 16. A] 01 1 Kte\,*xmmZft&UW-&<vr~*&i&.&LLtzi><?>\z^>\,yXV)£ 

[016. B] @6.A, 6 .B<Q7 t -?K$t<Dtz&mx>#-*> b t 7^7 b t , 0 
1 6 AOf-?i:So^H3>#-^ b(D7,s<7 b)\s*7F-? 0 
[0 16. C] 0 1 6 .B<D7^<7 b to frb&hflfc^:frC07s<7 b ;V$r^ 0 
[017] 06- A, 6-Btf)f-^tjilot^lX'yf>/7'n77'f^f-^X*^ 

>t> 0 16 .c<DT-7iz'&^fcm2 ^y-f-yry'vyrJ )V<DT- 7 7*vy*7F-t 

°[0i8. a] *%mK'&-Dtz-}jm<D>Mtimz7ji-to 

[018. B] *&W\z'&.<Dtzft\<?>)5&L<7>mi(lW*7fi-to 

[018. C] ^it^ofc, 1 o5iJ<7)7?ft(7)^ti0^/Txt-o 

[0 18. D] ^iClo/c, 1 o^lJco7jffic7)^tL0^^-ro 
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